Unit 5 Trigonometry 11/21/14

Please wrap up your Unit 3 test. (15 min)



5.1 Right Triangles 11/21/14
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5.1 Right Triangles 11/21/14

IWBAT understand the relationships between the
sides and angles of right triangles known as trigonometry.

IWBAT explore the Pythagorean theorem for
right triangles and characteristics of special
right triangles, evaluate key trigonometric
ratios for right triangles, and solve problems
using right triangle trigonometry. I will
capture my thinking using the math note
catcher including teacher and student-team
modeled example problems on the
Promethean board. I will demonstrate my
understanding on my exit ticket.



5.1 Right Triangles 11/21/14
Parts of a right triangle
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IWBAT explore the Pythagorean theorem for right triangles and
characteristics of special right triangles, evaluate key trigonometric ratios
for right triangles, and solve problems using right triangle trigonometry.



5.1 Right Triangles 11/21/14
Pythagorean Theorem
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IWBAT explore the Pythagorean theorem for right triangles and
characteristics of special right triangles, evaluate key trigonometric ratios
for right triangles, and solve problems using right triangle trigonometry.



5.1 Right Triangles 11/21/14
Special right triangles: 45-45-90
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IWBAT explore the Pythagorean theorem for right triangles and
characteristics of special right triangles, evaluate key trigonometric ratios
for right triangles, and solve problems using right triangle trigonometry.
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5.1 Right Triangles 11/21/14
Special triangles: 30-60-90
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IWBAT explore the Pythagorean theorem for right triangles and
characteristics of special right triangles, evaluate key trigonometric ratios
for right triangles, and solve problems using right triangle trigonometry.
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Similar triangles
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IWBAT explore the Pythagorean theorem for right triangles and
characteristics of special right triangles, evaluate key trigonometric ratios
for right triangles, and solve problems using right triangle trigonometry.



5.1 Right Triangles 11/21/14

In one sentence, explain what makes two triangles
similar, but not congruent.

IWBAT explore the Pythagorean theorem for right triangles and
characteristics of special right triangles, evaluate key trigonometric ratios
for right triangles, and solve problems using right triangle trigonometry.



5.1 Right Triangles 12/01/14

Solve problems using Pythagorean theorem.
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IWBAT explore the Pythagorean theorem for right triangles and
characteristics of special right triangles, evaluate key trigonometric ratios
for right triangles, and solve problems using right triangle trigonometry.
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IWBAT explore the Pythagorean theorem for right triangles and
characteristics of special right triangles, evaluate key trigonometric ratios
for right triangles, and solve problems using right triangle trigonometry.



5.1 Right Triangles
Three new ratios

12/01/14
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IWBAT explore the Pythagorean theorem for right triangles and
characteristics of special right triangles, evaluate key trigonometric ratios
for right triangles, and solve problems using right triangle trigonometry.



5.1 Right Triangles

The six important trigonometric ratios:
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These ratios are the same for all triangles with
interior angle 0O (similar triangles).

IWBAT explore the Pythagorean theorem for right triangles and
characteristics of special right triangles, evaluate key trigonometric ratios
for right triangles, and solve problems using right triangle trigonometry.
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Trigonometric functions:
sine, cosine, tangent, secant, cosecant, and cotangent

Fill in the table without using a calculator.
Common Values of Trigonometric Functions
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IWBAT explore the Pythagorean theorem for right triangles and
characteristics of special right triangles, evaluate key trigonometric ratios
for right triangles, and solve problems using right triangle trigonometry.
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What patterns do you notice?
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IWBAT explore the Pythagorean theorem for right triangles and
characteristics of special right triangles, evaluate key trigonometric ratios
for right triangles, and solve problems using right triangle trigonometry.
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Given sin(0) = 1/5, calculate the other five trig. functions.
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IWBAT explore the Pythagorean theorem for right triangles and
characteristics of special right triangles, evaluate key trigonometric ratios
for right triangles, and solve problems using right triangle trigonometry.



5.1 Right Triangles 12/02/14

Evaluate the five remaining trigonometric
ratios for this right triangle.
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IWBAT explore the Pythagorean theorem for right triangles and
characteristics of special right triangles, evaluate key trigonometric ratios
for right triangles, and solve problems using right triangle trigonometry.
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Suppose you want to know the height of a tree on your property,
but you are afraid of heights and do not wish to climb the tree to

measure 1it.

You do notice, however, that the sun is casting a shadow of the
tree. How can your understanding of trigonometry and right
triangles help you?
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IWBAT explore the Pythagorean theorem for right triangles and
characteristics of special right triangles, evaluate key trigonometric ratios
for right triangles, and solve problems using right triangle trigonometry.
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At a point 25 feet from the base of the tree you measure
the angle from the ground to the top of the tree to be
62 degrees. How tall is the tree?
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IWBAT explore the Pythagorean theorem for right triangles and
characteristics of special right triangles, evaluate key trigonometric ratios
for right triangles, and solve problems using right triangle trigonometry.



5.1 Right Triangles 12/02/14

Vocabulary Appendix A.2
Practice 5.1.2
Apex quiz 5.1.3

IWBAT explore the Pythagorean theorem for right triangles and
characteristics of special right triangles, evaluate key trigonometric ratios
for right triangles, and solve problems using right triangle trigonometry.
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5.2 Angles and Radians 12/02/14

IWBAT
® Convert angles between degree-minute-
second (DMS) and decimal forms,
® Convert between degrees and radians,
and
® Calculate arc lengths.
I will capture my thinking using the math
note catcher including teacher and
student-team modeled example problems
on the Promethean board. I will

demonstrate my understanding on my exit
ticket.



5.2 Angles and Radians 12/02/14
Decimal notation

25.19°

Degrees - minutes - seconds (DMS)
25°11 24"
One degree = 60 minutes

1°=60

One minute = 60 seconds

I'=60"

IWBAT convert angles between degree-minute-second (DMS) and decimal
forms, convert between degrees and radians, and calculate arc lengths.



5.2 Angles and Radians 12/02/14
Converting from decimal notation to DMS notation
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IWBAT convert angles between degree-minute-second (DMS) and decimal
forms, convert between degrees and radians, and calculate arc lengths.



5.2 Angles and Radians 12/02/14
Converting from DMS notation to decimal notation

21124 " =25+ 11 +24"
60 minutes per degree => one degree per 60 minutes

60 seconds per minute * 60 minutes per degree =
3600 seconds per degree => one degree per 3600 seconds
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25°+0.1833°+0.0067° =25.19°

IWBAT convert angles between degree-minute-second (DMS) and decimal
forms, convert between degrees and radians, and calculate arc lengths.



5.2 Angles and Radians 12/02/14

Exit Ticket
Convert to or from DMS notation.

47.32° 62°12'3"
472779 12" 6220
12/03/14
Warm-up

Do the conversion you did not do for your exit ticket.

IWBAT convert angles between degree-minute-second (DMS) and decimal
forms, convert between degrees and radians, and calculate arc lengths.



5.2 Angles and Radians 12/03/14
Radians

radians:

Units of angular measure determined by the condition:
The central angle of one radian in a circle of radius 1 produces an arc of length 1.

arc

1 AN
A B8 =1 radian 0 =1 radian

IWBAT convert angles between degree-minute-second (DMS) and decimal
forms, convert between degrees and radians, and calculate arc lengths.
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IWBAT convert angles between degree-minute-second (DMS) and decimal
forms, convert between degrees and radians, and calculate arc lengths.
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IWBAT convert angles between degree-minute-second (DMS) and decimal
forms, convert between degrees and radians, and calculate arc lengths.



5.2 Angles and Radians 12/03/14
Know which units you are using: check your calculator
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IWBAT convert angles between degree-minute-second (DMS) and decimal
forms, convert between degrees and radians, and calculate arc lengths.
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Arc Length
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IWBAT convert angles between degree-minute-second (DMS) and decimal
forms, convert between degrees and radians, and calculate arc lengths.



5.2 Angles and Radians 12/03/14
Arc Length 6 =63° How long is the arc?
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IWBAT convert angles between degree-minute-second (DMS) and decimal
forms, convert between degrees and radians, and calculate arc lengths.



5.2 Angles and Radians 12/03/14

Vocabulary Appendix A.2
Practice 5.2.2
Apex quiz 5.2.3

IWBAT convert angles between degree-minute-second (DMS) and decimal
forms, convert between degrees and radians, and calculate arc lengths.



5.3 Trigonometric Ratios & the Unit Circle 12/04/14

Convert angles between degree-minute-second
(DMS) and decimal forms.
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5.3 Trigonometric Ratios & the Unit Circle
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5.3 Trigonometric Ratios & the Unit Circle 12/04/14

Unit Circle
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5.3 Trigonometric Ratios & the Unit Circle 12/04/14
Determine if a point is on the unit circle

by using the Pythagorean theorem.

Equation of unit circle:
X2+ yz =1 1

Axy)
Pythagorean theorem: 1/I\
x2 + y2 ] 9 sin f
Pythagorean identities: = wsé |1
sinf @ +cos? =1

-1
1+tan’ 8= sec’ @

1+cot? 9 =csc?@



5.3 Trigonometric Ratios & the Unit Circle 12/04/14

Determine if a point is on the unit circle
by using the Pythagorean theorem.

Unit Circle
1

(N
Q.

-1

0° 0 0 1 0 undef. | 1 undef.
90° big 1 0 undef. | 1 undef. | O
2
180° T 0 £ 0 undef. | -1 undef.
270° 3 -1 0 undef. | -1 undef. | O
2




5.3 Trigonometric Ratios & the Unit Circle 12/04/14

IWBAT
® Know and apply the definitions of the six
trigonometric functions based on the unit circle,
® Know the angles along the unit circle that correspond
to 45-45-90 and 30-60-90 triangles (in both radians
and degrees) and the coordinates of their
corresponding terminal points,
® Solve trigonometric functions for these special angles
within the first quadrant, and
® Use reference angles to solve trigonometric functions
for these special angles within the second, third, and
fourth quadrants.
I will capture my thinking using the math note catcher
including teacher and student-team modeled example
problems on the Promethean board. I will demonstrate
my understanding on my exit ticket.
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IWBAT know and apply the definitions of the six trigonometric functions
based on the unit circle and know the angles along the unit circle that
correspond to 45-45-90 and 30-60-90 triangles (in both radians and
degrees) and the coordinates of their corresponding terminal points.



5.3 Trigonometric Ratios & the Unit Circle 12/04/14

Locate the (x,y) coordinates
for these points.
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IWBAT know and apply the definitions of the six trigonometric functions
based on the unit circle and know the angles along the unit circle that
correspond to 45-45-90 and 30-60-90 triangles (in both radians and
degrees) and the coordinates of their corresponding terminal points.



5.3 Trigonometric Ratios & the Unit Circle 12/05/14
Convert between degrees and radians.

X 280°
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IWBAT solve trigonometric functions for these special angles within the
first quadrant, and use reference angles to solve trigonometric functions
for these special angles within the second, third, and fourth quadrants.



5.3 Trigonometric Ratios & the Unit Circle 12/05/14
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Interactive graph: Apex 5.3.1 p. 10

IWBAT know and apply the definitions of the six trigonometric functions
based on the unit circle and know the angles along the unit circle that
correspond to 45-45-90 and 30-60-90 triangles (in both radians and
degrees) and the coordinates of their corresponding terminal points.
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__ Give the (x,y) coordinates for these points, and name
Q the special triangle with which they are associated.

; (%3§> 45° 45-45-90

g a ) ‘—‘> LO° 30-(0-96
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IWBAT solve trigonometric functions for these special angles within the
first quadrant and use reference angles to solve trigonometric functions
for these special angles within the second, third, and fourth quadrants.
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Show that the point( i 24) 1s on the unit circle.

2P 29

IWBAT solve trigonometric functions for these special angles within the
first quadrant, and use reference angles to solve trigonometric functions
for these special angles within the second, third, and fourth quadrants.
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What is the reference angle for 1? ?
Explain your thinking.

IWBAT solve trigonometric functions for these special angles within the
first quadrant, and use reference angles to solve trigonometric functions
for these special angles within the second, third, and fourth quadrants.
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If the point ( — 2,
the third quadrant, what 1s y? Explain.

y) lies on the unit circle and P 1s 1n

IWBAT solve trigonometric functions for these special angles within the
first quadrant, and use reference angles to solve trigonometric functions
for these special angles within the second, third, and fourth quadrants.



5.3 Trigonometric Ratios & the Unit Circle 12/05/14
What are the coordinates of the terminal point

determined by @ = %” ?

IWBAT solve trigonometric functions for these special angles within the
first quadrant, and use reference angles to solve trigonometric functions
for these special angles within the second, third, and fourth quadrants.



5.3 Trigonometric Ratios & the Unit Circle 12/05/14

Vocabulary for Word Wall

Vocabulary Appendix A.2
& Practice 5.3.2
Apex quiz 5.3.3

a3

1 8
B D C

IWBAT know and apply the definitions of the six trigonometric functions
based on the unit circle, know the angles along the unit circle that
correspond to 45-45-90 and 30-60-90 triangles (in both radians and degrees)
and the coordinates of their corresponding terminal points, solve
trigonometric functions for these special angles within the first quadrant,
and use reference angles to solve trigonometric functions for these special
angles within the second, third, and fourth quadrants.



5.4 Graphs of Sine & Cosine 12/08/14

Determine if a point is on the unit circle
by using the Pythagorean theorem.

Show that the point( A 24) 1s on the unit circle.
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5.4 Graphs of Sine & Cosine 12/08/14

sinusoids - a family of curves based on the graph of sine

sin® = </n (X))
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5.4 Graphs of Sine & Cosine 12/08/14

IWBAT
® Describe the domain and range of the functions
sine and cosine.
® Understand and use the periodic nature of the
functions sine and cosine to sketch complete
eraphs of these functions.
® Recognize graphically if a function is even or odd.
I will capture my thinking using the math note
catcher including teacher and student-team modeled
example problems on the Promethean board. I will
demonstrate my understanding on my exit ticket.



5.4 Graphs of Sine & Cosine 12/08/14
sin(B)
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IWBAT describe the domain and range of the functions sine and
cosine, understand and use the periodic nature of the functions sine
and cosine to sketch complete graphs of these functions, and recognize
graphically if a function is even or odd.



5.4 Graphs of Sine & Cosine 12/08/14
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IWBAT describe the domain and range of the functions sine and
cosine, understand and use the periodic nature of the functions sine
and cosine to sketch complete graphs of these functions, and recognize
graphically if a function is even or odd.




5.4 Graphs of Sine & Cosine 12/08/14
cos(D)
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IWBAT describe the domain and range of the functions sine and
cosine, understand and use the periodic nature of the functions sine
and cosine to sketch complete graphs of these functions, and recognize
graphically if a function is even or odd.



5.4 Graphs of Sine & Cosine 12/08/14
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IWBAT describe the domain and range of the functions sine and
cosine, understand and use the periodic nature of the functions sine

and cosine to sketch complete graphs of these functions, and recognize
graphically if a function is even or odd.



5.4 Graphs of Sine & Cosine 12/08/14
Exit Ticket

Determine the period, domain, & range of this function.

-2+

IWBAT describe the domain and range of the functions sine and
cosine, understand and use the periodic nature of the functions sine
and cosine to sketch complete graphs of these functions, and recognize
graphically if a function is even or odd.



5.4 Graphs of Sine & Cosine 12/09/14

What are the coordinates of the terminal
point determined by @ = 1172

Fya 4

IWBAT describe the domain and range of the functions sine and
cosine, understand and use the periodic nature of the functions sine
and cosine to sketch complete graphs of these functions, and recognize
graphically if a function is even or odd.
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5.4 Graphs of Sine & Cosine 12/09/14

Explain why y = sin(x) + 1 is neither odd nor even.

W
—2AM N %

~ M 247

2
<_%J03> | )
}/so( 'LMa.)"CLL
(%)Q> 'S ::L-Pocﬁi )

Or £ J€r\

T—

IWBAT describe the domain and range of the functions sine and
cosine, understand and use the periodic nature of the functions sine
and cosine to sketch complete graphs of these functions, and recognize
egraphically if a function is even or odd.



IW]AT descrlbe the domam and range of the functlons sine and -
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and cosme to sketch complete graphs of these functlons and reeegmze |



5.4 Graphs of Sine & Cosine 12/09/14
SIN{(x) D all real 4=
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Vocabulary Appendix A.2
Practice 5.4.2
Apex quiz 5.4.3

IWBAT describe the domain and range of the functions sine and
cosine, understand and use the periodic nature of the functions sine
and cosine to sketch complete graphs of these functions, and recognize
graphically if a function is even or odd.



5.5 Graphs of Other Functions

12/10/14

Sketch the graphs of the functions sine and cosine

on the same set of axes.

Stn (x)
CoS(x)

Yl




5.5 Graphs of Other Functions 12/10/14

IWBAT
® Describe the domain and range of
tangent, cotangent, secant, and
cosecant.
® Understand the asymptotes of tangent,
cotangent, secant, and cosecant.
® Identify the periods of tangent,
cotangent, secant, and cosecant.
I will capture my thinking using the math
note catcher including teacher and
student-team modeled example problems
on the Promethean board. I will
demonstrate my understanding on my
exit ticket.
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tan(©)




5.5 Graphs of Other Functions 12/10/14
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IWBAT describe the domain and range of tangent, cotangent, secant, and
cosecant; understand the asymptotes of tangent, cotangent, secant, and
cosecant; and identify the periods of tangent, cotangent, secant, and cosecant.
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5.5 Graphs of Other Functions 12/10/14
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IWBAT describe the domain and range of tangent, cotangent, secant, and
cosecant; understand the asymptotes of tangent, cotangent, secant, and
cosecant; and identify the periods of tangent, cotangent, secant, and cosecant.
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5.5 Graphs of Other Functions 12/11/14

sec(0)
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IWBAT describe the domain and range of tangent, cotangent, secant, and
cosecant; understand the asymptotes of tangent, cotangent, secant, and
cosecant; and identify the periods of tangent, cotangent, secant, and cosecant.



5.5 Graphs of Other Functions 12/11/14

ese(0) = Vs;nfé)




5.5 Graphs of Other Functions 12/11/14
csc(B)
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IWBAT describe the domain and range of tangent, cotangent, secant, and
cosecant; understand the asymptotes of tangent, cotangent, secant, and
cosecant; and identify the periods of tangent, cotangent, secant, and cosecant.
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5.5 Graphs of Other Functions

IWBAT describe the domain and range of tangent,
cotangent, secant, and cosecant; understand the
asymptotes of tangent, cotangent, secant, and cosecant;
and identify the periods of tangent, cotangent, secant,
and cosecant.
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IWBAT describe the domain and range of tangent, cotan
cosecant; understand the asymptotes of tangent, cotang
cosecant; and identify the periods of tangent, cotangent,

12/11/14

5.5 Graphs of Other Functions
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IWBAT describe the domain and range of tangent, cotan
cosecant; understand the asymptotes of tangent, cotang
cosecant; and identify the periods of tangent, cotangent,

12/11/14

5.5 Graphs of Other Functions
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IWBAT describe the domain and range of tangent, cotan

M cosecant; understand the asymptotes of tangent, cotang
— cosecant; and identify the periods of tangent, cotangent,
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5.5 Graphs of Other Functions 12/10/14

Vocabulary for Word Wall

If you have not completed two words for the
trigonometry word wall (or would like to do
more words), please complete them now.
See me for available words.

IWBAT describe the domain and range of tangent, cotangent, secant, and
cosecant; understand the asymptotes of tangent, cotangent, secant, and
cosecant; and identify the periods of tangent, cotangent, secant, and cosecant.



5.5 Graphs of Other Functions 12/10/14

Exit Ticket
Name the trigonometric functions which have zeros.

IWBAT describe the domain and range of tangent, cotangent, secant, and
cosecant; understand the asymptotes of tangent, cotangent, secant, and
cosecant; and identify the periods of tangent, cotangent, secant, and cosecant.



5.5 Graphs of Other Functions 12/11/14

Vocabulary Appendix A.2
Practice 5.5.2
Apex quiz 5.5.3

IWBAT describe the domain and range of tangent, cotangent, secant, and
cosecant; understand the asymptotes of tangent, cotangent, secant, and
cosecant; and identify the periods of tangent, cotangent, secant, and cosecant.



Hour of Code 12/12/14

Get a computer, log in, and open the Chrome
browser. You may work as pairs (2).

Drag & Drop

O http://hourofcode.com/code

O http://hourof code.com/sc

O http://hourofcode.com/lb
JavaScript

O http://hourofcode.com/kh

O http://hourofcode.com/cdmy

O http://hourofcode.com/cv
JavaScript or Python

O http://hourofcode.com/cc

IWBAT program my own computer animation or quiz in order to
understand the accessibility and utility of learning computer science.



5.6 Simple Transformations of Sinusoids 12/15/14
Sketch the graph of tangent.
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Why study trigonometry?

Fields that use trigonometry or trigonometric functions
include astronomy (especially for locating apparent
positions of celestial objects, in which spherical
trigonometry is essential) and hence navigation (on the
oceans, 1n aircraft, and in space), music theory, audio
synthesis, acoustics, optics, electronics, probability
theory, statistics, biology, medical imaging (CAT scans
and ultrasound), pharmacy, chemistry, number theory
(and hence cryptology), seismology, meteorology,
oceanography, many physical sciences, land surveying
and geodesy, architecture, image compression, phonetics,
economics, electrical engineering, mechanical
engineering, civil engineering, computer graphics,
cartography, crystallography and game development.

-Source (http://en.wikipedia.org/wiki/Trigonometry
#Applications_of_trigonometry)



5.6 Simple Transformations of Sinusoids 12/15/14

Recall: general form of a function %l\f_é
fx)=ab(xth tk Cosine

Stretel. ot Laeve :
General equation of a sinusoid:

Af (B (x £ C)£D



5.6 Simple Transformations of Sinusoids 12/15/14

IWBAT
® Understand how to vary the amplitude and period
of a sinusoid.
® Determine the amplitude and period of a general
sinusoid.
® Know how to flip sinusoids and how such flips
relate to the even and odd properties of sine and
cosine.
I will capture my thinking using the math note
catcher including teacher and student-team modeled
example problems on the Promethean board. I will
demonstrate my understanding on my exit ticket.



5.6 Simple Transformations of Sinusoids 12/15/14
General equation of a sinusoid:

Af (B (x+= C))xD

The effect of D
S)ﬂ(%>+‘ 9\ Slfll‘C‘J'eoeuPQ_,

6}&(}() - 5 shilted doon S
+D it up
- D <h ) Jdawn

IWBAT understand how to vary the amplitude and period of a sinusoid,
determine the amplitude and period of a general sinusoid, and know how
to flip sinusoids and how such flips relate to the even and odd properties
of sine and cosine.



5.6 Simple Transformations of Sinusoids 12/15/14
General equation of a sinusoid:

Af (B (x = C))=D

The effect of C
Sin(x + G ) Some a/‘av@l\
Sinl x+ 5 ) skl S
Sin{x — = 3 slnkd r.'5h+%z

S/ lx- 73 ) Sl PI?H S
Dame ran»{ak ay [éﬂﬁ‘)' FS

IWBAT understand how to vary the amplitude and period of a sinusoid,
determine the amplitude and period of a general sinusoid, and know how
to flip sinusoids and how such flips relate to the even and odd properties
of sine and cosine.



5.6 Simple Transformations of Sinusoids 12/15/14
General equation of a sinusoid:

Af(B (x££ C)£D
The effect of A
3 S (X } Uerjrllea,[ Stredeb

Q& <IN (XB U@fl.f\ Ca{ Cmﬁﬂ&g%;m

A > i Jerk aal sdreleok
D4 A< Jerhical Compressiom

IWBAT understand how to vary the amplitude and period of a sinusoid,
determine the amplitude and period of a general sinusoid, and know how
to flip sinusoids and how such flips relate to the even and odd properties
of sine and cosine.



5.6 Simple Transformations of Sinusoids 12/15/14
General equation of a sinusoid:

Af(B (x££ C)£D
The effect of B

N7 ( ]l x\ hof+ Zawtal cmpr%%{ov\
s (0.5x) horizontal shredel

R>1
O< R<L

IWBAT understand how to vary the amplitude and period of a sinusoid,
determine the amplitude and period of a general sinusoid, and know how
to flip sinusoids and how such flips relate to the even and odd properties
of sine and cosine.



5.6 Simple Transformations of Sinusoids 12/15/14

Exit ticket:
How do you modify the shape of a sinusoid?

IWBAT understand how to vary the amplitude and period of a sinusoid,
determine the amplitude and period of a general sinusoid, and know how
to flip sinusoids and how such flips relate to the even and odd properties
of sine and cosine.



5.6 Simple Transformations of Sinusoids 12/16/14

Describe how to vary the amplitude and
period of a sinusoid.

y=ANB (xic\)i?
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5.6 Simple Transformations of Sinusoids 12/16/14
General equation of a sinusoid:

Af(B (x££ C)£D
The effect of B
o Lri

,._[*(—-;J“H <in (ji x\ I hoft Zeowhal cm(ar%%{o»f\
AT s, (0,5@‘/%@/‘!%&( s +retel

B>1 ookl comprossion
O R<LL horizontal streteh

Period: P

——

13

IWBAT understand how to vary the amplitude and period of a sinusoid,
determine the amplitude and period of a general sinusoid, and know how
to flip sinusoids and how such flips relate to the even and odd properties
of sine and cosine.



5.6 Simple Transformations of Sinusoids 12/16/14
Reflecting across the x-axis
. i
sin(x) eneds QT D: all real s

OOLO(, (R', vfﬁyé(
Sin(=xy v~ —13
—SM(XB / -—%[

— .S sin(x) Y/ [;,55,}
s D 5:/2/)13 %MZ»5X)

IWBAT understand how to vary the amplitude and period of a sinusoid,
determine the amplitude and period of a general sinusoid, and know how
to flip sinusoids and how such flips relate to the even and odd properties
of sine and cosine.



5.6 Simple Transformations of Sinusoids 12/16/14

Reflecting across the x-axis
COS(X) Pulldd : ;P/j)— (D'_ ﬁ,{{ rgd.( ¢$

ever.  Ri-14y£LT
CoS(—X) Sameqph — T
—cos(x) v _A

Q('P odd. —A or -

g[;f e — A

~ 1] Cos(x) .S IS ()
[l coS(x) 3¢S ()

IWBAT understand how to vary the amplitude and period of a sinusoid,
determine the amplitude and period of a general sinusoid, and know how
to flip sinusoids and how such flips relate to the even and odd properties
of sine and cosine.



5.6 Simple Transformations of Sinusoids

Function

sinx + 2

sin{x + 2)

2sinx e

sin(2x) @/

Graph

12/16/14
Graph Function
[2 cos(-2x)
LT 2
2
2 -(1/2)cosx
2
|2 sin(-2x)
7% 1A
£ RV SR R
o
‘2 -2008X

IWBAT understand how to vary the amplitude and period of a sinusoid,
determine the amplitude and period of a general sinusoid, and know how
to flip sinusoids and how such flips relate to the even and odd properties

of sine and cosine.



5.6 Simple Transformations of Sinusoids 12/16/14

Vocabulary Appendix A.2
Practice 5.6.2
Apex quiz 5.6.3

IWBAT understand how to vary the amplitude and period of a sinusoid,
determine the amplitude and period of a general sinusoid, and know how
to flip sinusoids and how such flips relate to the even and odd properties
of sine and cosine.



5.7 General Transformations of Periodic Graphs 12/17/14
How does one translate a sinusoid
horizontally and vertically?

y=A 'Sm(% [xiCBSiD
Ut +D L =

y=a & (o (- k.



5.7 General Transformations of Periodic Graphs 12/17/14

y=Asmm(Bx+C)+D

% U\Mtoqc. ’M& f)@(z‘doé (‘P(fﬁwe/’cé)
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5.7 General Transformations of Periodic Graphs 12/17/14

IWBAT
® Sketch the graph of a general
trigonometric function.
® Determine the closed-form expression
from the graph of a transformed
trigonometric function.
I will capture my thinking using the math
note catcher including teacher and student-
team modeled example problems on the
Promethean board. I will demonstrate my
understanding on my exit ticket.



5.7 General Transformations of Periodic Graphs 12/17/14
sinusoidal axis -
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IWBAT sketch the graph of a general trigonometric function,
and determine the closed-form expression from the graph of a
transformed trigonometric function.




5.7 General Transformations of Periodic Graphs 12/17/14

y=Asin (B(x-C))+D

y=Asin (B(x - C)) =

y=Asin(B(x+C))+ D

y=Asin (B(x+ C))-D

y=Asin (B(x-C))+D

Bipaeiyy D |
y'A‘lﬂ(B(x"’ - U /\ ( ) %

y=Asin (B(x+C)) + D C

y=Asin (B(x+C))~D B

S—

IWBAT sketch the graph of a general trigonometric function,
and determine the closed-form expression from the graph of a
transformed trigonometric function.



5.7 General Transformations of Periodic Graphs 12/17/14

Graph the function ) = 2sin( é(x + 77:)) +2

v
IWBAT sketch the graph of a general trigonometric function,
and determine the closed-form expression from the graph of a

transformed trigonometric function.



5.7 General Transformations of Periodic Graphs 12/17/14
Name the function for this graph.

*
‘a s e«
AL = 2l N
¢ =+ L
od
D = =3
3 2
ol
(°F = amn
K3

)/.:. 2 cos (2 (X Z))-

IWBAT sketch the graph of a general trigonometric function,
and determine the closed-form expression from the graph of a
transformed trigonometric function.



5.7 General Transformations of Periodic Graphs 12/17/14

S P
= a4

| | —
L L
5= 2

A

s —2

Name another function for this graph.
e

wl=
&
"
|
ol
5

=97 < |
q -

IWBAT sketch the graph of a general trigonometric function,
and determine the closed-form expression from the graph of a
transformed trigonometric function.



5.7 General Transformations of Periodic Graphs 12/17/14
All sinusoids can be written using only sine or cosine.

sin(x + %) = cos(x)
&
cos(x — 5 ) =sin(x)

Transform this sinusoid into the other sinusoid
which gives the same graph.

e e ] y=5c:os(:1,)(x+%f))—6

oL Bl

V=S80 (x 2 )) - ¢

IWBAT sketch the graph of a general trigonometric function,
and determine the closed-form expression from the graph of a
transformed trigonometric function.



5.7 General Transformations of Periodic Graphs 12/17/14

Exit Ticket
Transform this sinusoid into the other sinusoid
which gives the same graph.

y = ésin(2(x + g)) — 1

IWBAT sketch the graph of a general trigonometric function,
and determine the closed-form expression from the graph of a
transformed trigonometric function.



5.7 General Transformations of Periodic Graphs 12/18/14

How does one transform a sine function into
a cosine function?

<IN {X“}' =) = Cos (x)

IWBAT sketch the graph of a general trigonometric function,
and determine the closed-form expression from the graph of a
transformed trigonometric function.



5.7 General Transformations of Periodic Graphs 12/18/14
Given the following function, name the location of the

sinusoldal axis, the vertical shift, the horizontal shift,
the amplhitude (when appropriate), whether it has
been reflected across the x-axis, and the period.

y= —2005(2(x+2)) —9
(e,nfsinusoidal axis (ooation: (“Q ?)
C horizontal shilf: 2 bF
D Verbiaal shi{t: O( ol seon
A pfmp“l’w/{ﬂi 2
-A L. Q'aclceof?‘ yeS
@\)Q{,oo{ 277 3 5,7

IWBAT sketch the graph of a general trigonometric function,
and determine the closed-form expression from the graph of a
transformed trigonometric function.



5.7 General Transformations of Periodic Graphs 12/18/14
Transform tan(6) y = étan( %(x + 725)) +3

-3 o e iy
j‘/ﬁ""gﬁ— /;T
: |
£ E 3 :
$ = al
X : ! :
EE -2 %Jn‘ —E - 1%:{ P %ts’ an
t s A
x E L5 E
¥ = A

IWBAT sketch the graph of a general trigonometric function,
and determine the closed-form expression from the graph of a
transformed trigonometric function.



5.7 General Transformations of Periodic Graphs 12/19/14
Transform sec(6) y= ec(2(x — 7[)) -2

" .

6
o
Y
3
2

~Yn -3In -7

3

annnieehesiheladendeshesss

rlg Y

NN\ L Wy ~

3

| 3

IWBAT sketch the graph of a general trigonometric function,
and determine the closed-form expression from the graph of a
transformed trigonometric function.



5.7 General Transformations of Periodic Graphs 12/19/14
Given the following function, name the location of the

sinusoldal axis, the vertical shift, the horizontal shift,
the amplhitude (when appropriate), whether it has
been reflected across the x-axis, and the period.

y=>3tan( —4(x 1)) +1
PQ(‘COOQ ('J?):, c() QZT
HT™ 1 ok
VT j_ UP
cmplbede  Shretehed
—~ C{!'PS aemss i ine

IWBAT sketch the graph of a general trigonometric function,
and determine the closed-form expression from the graph of a
transformed trigonometric function.



5.7 General Transformations of Periodic Graphs 12/19/14

Vocabulary Appendix A.2
Practice 5.7.2
Apex quiz 5.7.3

IWBAT sketch the graph of a general trigonometric function,
and determine the closed-form expression from the graph of a
transformed trigonometric function.



5.8 Identities and Proof 12/19/14

A trigonometric identity 1s a statement (written
as an equation) that says one trigonometric
expression means exactly the same thing as
another trigonometric expression.

sin(x + %) =cos(x) |
Wuﬁ(@@f%e)uéfg >(<) [X%AL l(?\

1.73 = Sin(x) é;éua-ﬂc(dv\
| rae 071(8. CW Q.@l/"!’q:/\ I/a'ch UCX



5.8 Identities and Proof 12/19/14

IWBAT

® Understand the general technique for

proving identities.

® Review the Pythagorean identities.
I will capture my thinking using the math
note catcher including teacher and student-
team modeled example problems on the
Promethean board. I will demonstrate my
understanding on my exit ticket.



5.8 Identities and Proof 12/19/14
Identities which we have already seen

CSC(Q) = Sml(e) seC(Q) = cosl(e)
tan(G) = Sin®)

cos(6)
o Z:(e) =we  <(6)=56
@ :-’gﬁ'« 0082(9) + sin2(9) =1
If then -
tan(@) = ig;% tan2(9) = 222((2

IWBAT understand the general technique for proving
1identities, and review the Pythagorean identities.



5.8 Identities and Proof 12/19/14
2 .
COS (9) + si 9) =]
Divide by sin*(6). ) IN° & < /F/ & Sin‘e

(ot & !, /___ )
6”’17@ o %I/)QQ

(Coé&@+ | = 05¢%

IWBAT understand the general technique for proving
1identities, and review the Pythagorean identities.



5.8 Identities and Proof 12/19/14
2 . 2
cosﬁe/) +sin (9) =1

e — =
Divide by cos*(0). H4 - (ogte- 5O
{ ‘_}__ %tﬂl&‘ . (
Cos?e ~  Cos e~

/7L £an’® = Sec o

IWBAT understand the general technique for proving
1identities, and review the Pythagorean identities.



5.8 Identities and Proof 12/19/14

Exit Ticket
What is a Pythagorean identity?

IWBAT understand the general technique for proving
1identities, and review the Pythagorean identities.



5.8 Identities and Proof 1/06/15
What is a trigonometric identity?

A %r:'od. EJML‘lé s ONn e?/)cm L s
which sels 4wo %r,‘oa. e)cf)rea;gféws
f??)u,a,\ '\'c} ¢ ach C’M\?(
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5.8 Identities and Proof 1/06/15

IWBAT

® Understand the general technique for

proving identities.

® Review the Pythagorean identities.
I will capture my thinking using the math
note catcher including teacher and student-
team modeled example problems on the
Promethean board. I will demonstrate my
understanding on my exit ticket.



5.8 Identities and Proof 1/06/15
To solve an identity, you need to prove one side of an
equality 1s equal to the other. As a general rule, 1t 1s
a good 1dea to start with the side that looks most
complicated.

. o Other things that might help you in proving an
A | :
ban6=26 1dentity.

B Sometimes, it helps to write everything in terms
31 €  of the functions sine and cosine.

B Remember to use your algebra skills, such as
factoring or simplifying fractions by getting a
common denominator. Oftentimes, you will be
able to simplify a given identity before trying to
prove 1t.

m Use the 1dentities you already know to help you.
You must always justify your actions in a proof.

IWBAT understand the general technique for proving
1identities, and review the Pythagorean identities.



5.8 Identities and Proof 1/06/15
Prove (sin(x) +cos(x))” =1+ 23in(x)cos(x)
(ﬁ\ﬂ X +C0 xs?‘

(%,n:utco‘é;c)(sjn;c $co% ) ﬁxpa—ﬂa‘ el
SIM X + SMXLOSX + Lo XSmx + COVIX Syrore
SINCX + CoBoX + SINX COBX + Sinxcosy. Ao like terms
‘6MZX $ 005 X + & &lX OOvX Combine. l:ke ferns
Qi x +0o5 x = | Aol ol up L eirele
] + o [ X 005 X Sib sll{@:w\

IWBAT understand the general technique for proving
1identities, and review the Pythagorean identities.



5.8 Identities and2Proof 5 1/06/15
Prove  tan (9) +1=sec (9)

6ma69 ‘ . |
e T T Cste

A 2 ‘
§’n 9’_ 4 COS:’ S g;‘mpﬂ comfon. A encorinaor
C0%°6 o8 &

| <%m?t9 + dos?e) -CﬁCfJ'rJY‘

03876
610?9 +eost o = \ OPG’C O‘C unf Cifczt
W \
Py (r ) SwWos i Julion
l mo [
50 SJM(P |£51

IWBAT understand the general technique for proving
1identities, and review the Pythagorean identities.
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) 2 .2 2
Prove qip (Q)CSC (9) =sin (9) + CoS (9)

SNl +eoste = | o LG G R e
£l cscle = | Dk § +fude
2 |
SN 9‘ %Jnag = {
<6~ mw/_l.;,o/
6/:’???“( é\

[ = | g;m“o/:%

IWBAT understand the general technique for proving
1identities, and review the Pythagorean identities.
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P cot(x) —
oV cse(x)—sin(x) Sec(x )

CD’S!! N X

SN X This follows by the definition of .\ cosx and .. 1 .
I HL_&nx - Ny sin x sin x
N
Sk (O X This follows from factoringout 1  from the numerator and

. 7 sin x
l S’ X denominator and then canceling.
cos K !

AN = ok This follows from the Pythagorean identity cog? x = 1- sin? x-

This follows by the definition of 1
SeC X =

6€C‘ x COsSX |

IWBAT understand the general technique for proving
identities, and review the Pythagorean identities.
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Prove (sec(x) +sin(x))cot(x) =csc(x) + cos(x)

Sec k= ! s Col-x = 232

(secx+sinx)cotx=[ 1 +sinx) LI o8 K Sin X,
COS X sin x
= 1 4+ CcOosx O’[;S-!-(‘:J bu'}"ﬁ WO[ E;MP/“%
sin x
= CSCX+COSX LSC X 3—_5{_&_
-
smx T COS X
Ris) | 1 QosX BMX
DA N X

%\‘~ ES\BM - cosi <cio%><¥%”'%
OO S XNMX X DI

IWBAT understand the general technique for proving
identities, and review the Pythagorean identities.
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What is a trigonometric identity?

IWBAT understand the general technique for proving
1identities, and review the Pythagorean identities.
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Prove (cscx + cotx)(cscx —cotx) =1

Calculation Reason

IWBAT understand the general technique for proving
1identities, and review the Pythagorean identities.
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Prove 2, =  cosx
: cot x sinx * tanx
Calculation Reason

IWBAT understand the general technique for proving
1identities, and review the Pythagorean identities.
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Vocabulary Appendix A.2
Practice 5.8.2

IWBAT understand the general technique for proving
identities, and review the Pythagorean identities.
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Express in terms of sine and cosine
\
1.secx =58
l

—_—

2.csC x sSino@

3. tan x %9%?
4. cot x %J%\L%T
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Recall: — | 2 2
D= \ (X1 =x2)"+ (V1= ,)

sinz(G) + cosz(G) =1
sin(0) =y 1

./

& ) a> GO° 1l
T

5)30°
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Derive and use the trigonometric sum

and difference identities.



5.9 Trigonometric Identities
Trigonometric Sum Identity

P3
P2

dtPin)

\

(1,0

1/08/15

(cos (a-l-h)J Sin (G- P&)B)
(eos(a), Sinle))

:J ( o5 (ash)— l)g + (S la+h) —_;3::

(CO% ('03) - Sem(b’))
O{(PQP‘{)

%

:’{( Q5 (a) —-Ccss(bﬁjl\ 2 S“"(Q)'F&n(:o))l
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Trigonometric Sum Identity a

'J(cos(awa-ﬂ? +{sin@+ H-0)2 = '\/(cnsa-cosb)i + (sina- (-sinb) )2
(Cosla+h)-1)%4 (sinlarh)) = (esl=eos(b) + (sinle)r sd9)
cosa(aupla) - Cog(m—b) — ws(a+b)+|
oS (asb)— A eos (ath) +| + sia? (a+h)
1% (avb) + cos(ath) ~Deosarb) T\ = Q= coslath)
Cosi(a) — ¢os(a)cos(h) — cos (a)cos (bY+ cos (b) 4 -
o5 (a) —Qeos(a) cos(b) + cos2(bY + sin’(a)+ st (b2 s by snlb)

| - 2 COS [a.)ao:s(la\ s COS:WO\ -+ SE@* D s laysin Uo)

R -2 eo3 () eos(D) 12z sn(s) =2 - Qcos (k)

= cosleddes (Y Fsinlay by = |- cos (ab)
oS (ayeos () g n @) simeh) = v cos (arb)




5.9 Trigonometric Identities 1/08/15

IWBAT
® Derive and use the double-angle identities.
® Derive and use the squared 1dentities.
® Derive and use the half-angle identities.
® Derive and use the product-to-sum
1dentities.
I will capture my thinking using the math
note catcher including teacher and student-
team modeled example problems on the
Promethean board. I will demonstrate my
understanding on my exit ticket.
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Trigonometric Identity Reference

cos(a+ b) = cosacosh- sinasinh

cns(a- .b) = cosacosh+ sinasinb
Cos i x|=sinx
-
sin(a + b) = singcosh + cosasinb

sin(a - b) = sinacosh -cosasinb

. [T
sm[——x] =COSX

2
tan[a " b) _ tana+tanb
1-tanatanb
tan[a-b) _ tana-tanb

1+tanatanb

IWBAT derive and use the double-angle identities, derive and use
the squared identities, derive and use the half-angle identities, and

derive and use the product-to-sum i1dentities.



5.9 Trigonometric Identities
Double-Angle Identities

cos2x = cos x - sin’ x
=1-2sin? x
=2cos? x -1
sin2x = 2sinxcosx
tan2x = 2tan;<
1-tan® x
Product-to-Sum Identita

cosacosh = %—(cos[a- b) + cns[a+ b))

sinasinb = %(cns[a- b) - cos(a + b))

sinacosh= %(sin [a+ b) + sin(a- b))

cosasinb= %[sin[aw b) - sin[a— b))

1/08/15
Squared Identities
. 2 —_
sin“y = | cgst
2
cos x = e

Half-angle Identies

+ X = l—cosx
S i\/ >

o
CoS) = i\/l —

b |

IWBAT derive and use the double-angle identities, derive and use
the squared identities, derive and use the half-angle identities, and
derive and use the product-to-sum i1dentities.
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Exit Ticket
Solve for the exact value of cos(75°).

CoS{a+) = (oS (%Jrz;o)

o5 (a+b) = COS BYeos/b) — Sin (e Ysm{b)
oS (45)cos(30) ~ sin(45) s (36)

YR ) -(EN L)

LN (R e

—— ——

4 4 <
p L e
5 )

IWBAT derive and use the double-angle identities, derive and use
the squared identities, derive and use the half-angle identities, and
derive and use the product-to-sum identities.
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Vocabulary Appendix A.2
Practice 5.9.2

IWBAT derive and use the double-angle identities, derive and use
the squared identities, derive and use the half-angle identities, and
derive and use the product-to-sum i1dentities.



